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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a polyimide having reduced 
water absorptivity by including a specific structure substituted with 
a substituent group having an alkyl group, or the like. 
SOLUTION: This polyimide contains a structure of the formula (X1 
is a tetravelent organic group having a substituent group R1 AR2; A 

is a divalent linkage; R1 is a single bond or a 1-3C alkylene; R2 is a ri q 

1-25C alkyl, or the like; Y is a divalent organic group). The . . 

polyimide is obtained, for example, by heating and reacting an acid LI JJ 

dianhydride having an alkyl group, or the like, [e.g. 2,5- : N X N 

(benzenecarboxylic-octane)-3,3\4,4 -tetracarboxylic dianhydride ^^Yf^ ^^TT^ 

with an arbitrary diamine such as bis[4-(3-aminophenoxy)phenyl] II II 

sulfone to provide a polyamic acid, and subjecting the obtained 0 Q 

poiyamic acid to cyclodehydration. The acid dianhydride is 
previously synthesized by a method of heating and reacting cesium 
2,5-dihydroxybenzoate, or the like, with bromooctane, or the like, in 
a nonprotonic polar solvent, and further reacting the product with 
trimellitic anhydride chloride. 
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7SVi:RiBS-*T*y75Hi8i:Ufc*k"C» Bft*K 

[0078] HR* ( I ) 4 5 KOWfifc t 

TJHv^ftHCl&MMl. ( 2 - 1 ) (2 

-2) (2-3) : 
[0079] 
[fc3 4] 

(2-1) 


[0080] 


Ht3 5] 
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[0081] 



[£3 6] 

!l*5& (2-3) 


[0082] (^T'P=l~4£5ct) -C*0»4. (2-5) (2-6) (2-7) 

[0083] 4fc. HK^ ( I ) mm* ] )4 5H^H [0084] 
flfcl/tfflv>Mi*ll=i6**li. HR* (2-4) [£37] 


*> (2-4) 


[0085] 


[£3 8] 


[0086] 


[£3 9] 


6) 


[0087] 


[£4 0 ] 
J»5£ ( 2 - 7 ) 


[0088] (;;tP=l-4Jit) "CfcOftS. 8) 
[0089] ifcSfet. HIW ( I ) *>*T»* 'J -f 5 [0090] 
K*)WBfc U-CfflV^^4«^S**ti. HR* ( 2 - [£41] 



-8SC (2-8) 
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[00 9 1 ] (sK+Z' (4, -CH 2 CH (COOR 2 ) 
CH (COOR 2 ) CH 2 -, -CH 2 CH (OCOR 2 ) 
CH (OCOR 2 ) CH r . -CH 2 C (CH 2 COOR 
2) 2 CH r , -CH 2 C (CH 2 OCOR 2 ) 2 CH 2 -. 
-CH (CH 2 COOR 2 ) CH (CH 2 COOR 2 ) 
ttdi-CH (CH 2 COOR 2 ) CH (CH 2 OCO 

0 \° 

R 

[0094] (ZZX'P = l-4Z*1-) X'$)*)ft&. 
[00 9 5] *%WI,Zt5tfZ>RHZ^-cmWi-&. B 

jus- R 1 a wmmmiztesi-h t$.R i 
ttx f - ymx-h i . m&m- r 1 a r 2 mmm&z 

4 h K J£*Lt* R 1 tifitfc 6 i: t 

4. 

[0096] R 2 . 1-^*>C 1 -C 2 

BBfS. ci— C2 5<07/MfA*i:(i, -c h H 2h+1 
(ffiLh=l-25) Tt>*). C1-C25WWO 
7/1^-/1^(4, -CiHjF,, ([It i = 1-2 5. j 
+ k = 2 i + 1 ) T'£>4. 

[0097] T)V*)Vmhb^&7 7^n7/K^i^ 

-*4IRCffl^4»«fc*ttfc< <tchZ b*?. 

(J, 1-25. S2L<(43-20. ££>(CS£L< 
(4, 5-18T*4. 7)V*)Vmr>mtLX\±. 

)V&. ^t^/ps. *^f-/HS. /-/^> r^a^ 

K*EC 5-C 1 8<DT)V^)Vmt)mt U>. 

[0 0 98] R 2 #7/P:*n7/U^/l'S"t'*4t§^\ ~ 
CiHjFktCtJV^kil* j^O. j+k{4$f^L< 
(43-51, «fc9#4L<(47-4 K $ttzffiL< 
till— 3 7t&4. 7)V*u7l\>*JVm<r)mt IX 
(i. -CH 2 CH 2 (CF 2 ),CF 3 CH 2 CH 2 (C 

F,) hCF 3 . - (CF 2 ) 2 CF 3 — (CF 2 ) 16 CF 

0. ZUzl&i L<(45-1 8-Cbl. 

[0099] <k£%mrm*itoe>mto%wkiimz 

OWCfi&J5Vf4. 

[0 1 0 03 4-f. HEHR* (2-1 ) T«S*i4« 

[0101] xt Ha#s^>"tf>'*/UsK>*W)7A'* 
•JAW* (Li • Na • K • Rb ■ Cs • Fr) i;R J 
-Q' (*f»Q' tt7**l2W*VM3yyfc*1-) 


R 2 ) 

[0092] HSR* ( I ) raWfttf'-MSFa 

Jmftfc LtfflV^ii4»Z*i**(4. (2- 
9) : 

[0093] 


-KSC (2-9) 


to h >&n®mmx'mR&z*t% ztizm. 

(HO) 2 -C 6 H 3 -COOR 2 £f#4.Ifc#T'#4. I 

o(4Jt£^^TT'2fg*/U9£i*hlM >J 7 bKfc 
RfE^^dhtcJ; D . HR* (2-1) Ta3*i6fr 
$Kll&*ft£f#4 i fc#T"# 4 . Sfc^'t Kn^^K 
y^'ytf/i^i&ogfcOC:. ^'t h'a^^<y-b>^' 

(4, HR* (2-1 ) fe:i3(t4p = 2-4fc:ffl3"f4'(fc 

[0102] HR* ( 2 - 2 ) -ciRSn4«r«lCil* 

[0 10 3] yt Fndf^75yO-fe>&. R 2 CO 
C 1 fc. *4^(4*t£#JO#£TTR 2 OOHfcE£>$ 
^S^ilHiO, (HO) 2 -C 6 H 3 -NHCOR 2 £# 
hZb 4 . 2fg*/U9£t* MJ^UvMl 

txiyAYb. $>4V^(i^-SiJc7)^TT-2(g^c0il 
*hU^i;.yhilkRjE$-*4-Ii:(;«tO, HRS (2 

- 2 ) x^tihmmz-mm^h z. t 4 . 

ttzi/t. FD^-yTS y<yt'y«ffc 0 (c 5>t h a* 

HR* (2-2) tfc(t4p = 2-4(wffl^-f4'(b^!l 
jWl<?ft.ft4>ft4. 

[0104] ftdHRsS ( 2 - 3 ) T-a$il4irSiSZ 

mym^m^m^m^i- 4 . 

[0 10 5]-^^ (2-2) -Cffl^*:R 2 COC 1(0 
#^0(-R 2 SO 2 C 1 *fflV^TH««*aTtf^t4*, - 
tt* < 2 - 3 ) fcfflS-Ti-fc^lfcW* ^ix4 . 

[0106] HRst ( 2 -4 ) •easnsfrffliM* 
^l?Jt*a?rfi^-r4. 

[0 107] x75/xtHodfv"<y-b>i:2fg : &^ 
cOh'J^ 1 ; -y hit^D^^ FfcfcRJCS-frfcflL R 2 C 
OC 1 tRf5§-tt4it^J:0, HH* (2-4) T« 
$i^4^iC:l$*ft^^^#4^^:* ^ T••#4. itziSTS. 
Ji/t. Hn^f yKyt'y^yr S 7 h U t H 
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HR* (2-4) izmiP = 2^4izmtl<t^ 

[0108] HKjS ( 2 - 5 ) X'$iZilhm®@LJ** 

[ 0 1 0 9 ] i?T S y^y-tf ytf/Wtfi'ROT/l'tf 'J* 
Rig (Li ■ Na • K • Rb • Cs • Fr^tR ! - 

o h yttwSffiSHTJflRRjeS-ii:* - b J: 0 . ( H 
2 N) j-CeHa-COOR^ftiii:*^**. 
£2fg*/l^**hUy U7 hi$?07>f Kk. hh^ 

lit^mxmTx^fe&wmfrh u ^^nts 

l6$€4itfcJ:0. HR* (2-5) -€'2l$iil>ST& 

Ky*£>f-Y : 7*liVX>&*m^t0£. HR* (2- 
5 ) fcfcfti P = 2 ~4 fcffi S-tftft^ ftW^Wl* 

[oiio] hr* ( 2 - 6 ) TSSfi&aHBlKias* 
[oiii] : Jr\y^y^)^T)V^-)vt 2fs*/i^5 

h U * U -y bi?? n5>f H b SrRJB$*fc». R 2 C O 
C 1 HRS (2-6) T*S 

^y^/iyrno-yU^fcOK (H 2 N) 2 C 6 H 2 (CH 
2 OH) 2 . (H 2 N) 2 C 6 H (CH 2 OH) 8 , 4fctt 
(H 2 N) 2 C 6 (CH 2 0H) 4 £fflVtfUi\ -«* ( 2 

- 6 ) £ts»t* p = 2-4 fcwsi-ifl:^** 1 *^-?*. 
[0112] a«=HR* ( 2 - 7 ) x°m$ti&%m£z 

[01 131HRS (2-6) tfflV^R 2 COCl^) 
§hO^R 2 S0 2 C 1 5rffl^T|5]«c7)^a"ClTitf, - 
^ (2-7) CfflltSft^l^n^ o 

[oii4] mz-w& ( 2 - 8 ) -casnft^aBu 

[0 115] HOCH 2 CH (OH) CH 2 -Q (Q»iA 
oyyfcijrf) fcR 2 COOH0)T/k>5rU&RiS£#7 
a h yttwfitt*«"Clnfi!ftR«;S^4 - fcfci ^ HO 
CH 2 CH (OH) CH 2 -OCOR 2 mit* 5 tl 
S. ifl*. 2^/1^***^ U vhWnJJ Y 
b . ft * V MifteJWOfffcT? 2 ffiHE/KOfc* b 'J * 'J 
•yhHkaCS-friifcK.kO^ (2-8) 

[0116] fcfclHR* ( 2 - 9 ) T*S*l4*rSBL- 

[O117]0Uli\ (HOCH 2 ) 2 C (CH 2 Q) 
2 (QttAoyyi5rf) tR 2 COOH^T^U^m 

0. (HOCH 2 ) 2 C (CH 2 OCOR2) 2 £f#6. Z 


hwm&mnG&fwmtiwm*. v d * u -y m* 

i:£^D$^^:l>^^:KJ: , ). HR* (2-9) TflSii* 
SfllBdMcft fcft* - k & . ( H O C H 
2 ) 2 C (CH 2 Q) 2 £HO-CH 2 CHQCHQCH 2 - 
OH, 4fctiQCH 2 CH (OH) CH (OH) CH 2 Q 

[0 118] 4fc. HOCH 2 CH (COOH) CH 
(COOH) CH 2 OH, HOCH 2 C (CH 2 COO 
H) 2 CH 2 OH. ttttCHt (COOH) CH (O 
H) CH (OH) CH 2 (COOH) <T)7 U 

^/l/coteTKh'jy y<yM8?n54 Yb. h&^liBS 
#Jco#£TT2te*/l^&l7j<h Uy U -y h®b%.J&Z-£ 

&zbtiz£ hr* ( 2 - 9 ) x-mtihrnmcm 
m&*'&h^btfx'$h. 

[oii9] ±aumx'%t>tii>-m. ( 2 - 1 ) ~ 
( 2 - 9 ) x-mtihwcteKumrnxv 4 s no* 

y^-fcUTm^fflfcfctfwW?**. -*W.(V) 

[0120] 'J r S FKSrS* U -f S H * 
[0121] iK-CH^n^HR* ( 2- 1 ) ~ (2- 

9) -r^^sfrffiR-ii*^. yrs^ffliftt 

btfX'Zh. 

[0122] ±3ERJ6fc*JV»T»Zil**tt» 
^^{42SJ^h^itZ*E*^ii^*2rffl^-C fc J: V\ 

te2mike>i/T$.yj%&fa£!8^xi>£\\ 

[0123] ZZX-mo. UttiM 5 Hfrf Soffit 
[0124] ^WtC^ 5 Hft-ri^fcti. * UTS 

[0125]^ ZX-m oWtmb LT(i» 
«r k* OB§B»mm 3 5 > ^ f-A-T- U 

«fl6»3»rs>1S. t-'jyy. t-3Uy, -fv^yy 

[ 0 1 2 6 ] * UTS 0 0 0-1 

0 0 0 0 0 OX'h&Z bffMt H\ ¥%rft=f-M#5 0 
0 0*m'{4. S YMFHkifteVj: 
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9. *^U-f5Hfc*»***R»6tttf»k^^ 

v\ looooootMi&fcsKursHBy^ 

< & 9 -trJRjfcv t < 5 t v >d ISH 
[ 0 1 2 7 ] i i y T S FKa&fcRltfcttffl § 

#L N, N-^f-^/^TSF. N , N-^'X^/U 
*/PA7$F&£^4vPAT5F^§$, N. N-^ 
f-/P7-feh7SF\ N. N-v-'x^/PT-feFTS F&J: 
«T-bFTSF»«t, N-pW-2-tn'J F>\ 
n - t-;H 2 - tro 'J F ytz fc'^fa 'J F 
7x7-;K o-, m-, 4fcttp-?UV-/k 

F\ r -7^o5 7 hy&£££>ff6£ ^ix 

[0128] *JMB(£*»3&»4TA^A**4V^i7A'* 

*»*»6HR* < 2 - 1 ) ~ < 2 - 9 ) "C&ZtlimzM 

*BUClDiT, fl&OiCiS*ft*#eTffll 

* 4. *ffifflt*»*»SHH5!i: ( 2 - 1 ) - ( 2 - 9 ) T 

[0129] fflV^^ffic7)id*E*ftfc LT{±. Id 

iETKfeX'feWf^^HS^ii^v^^ flUtf, 77 yf- 
b7*;^>ic:**ft. 1. 2, 3, 4-y;n/^ 
yf h^^/^^Bds**, 1. 3-^^/P-l. 

2, 3, A- i s9ny?VT-Y7AiVXy&, 1.2, 

3, 4-v70^y77Tb7#rt'*>l^^*tk 

2, 3, 5-Fl>#/P#*^7°^>^>HS®C.*S* 
tl, 3, 5, 6-h l J^^= J fy^;^^>'-2-»i$ 
Z*S*ft. 2, 3, 4, 5-fh7tKn75yfh5 

a^jKvKzm**, 5- (2, 5-s***yrF?t 

h'07 7/H -3-^f/l-3-y?DMty- 1 , 
2-y'^*y8?Z**ft, tV7u[2, 2, 2]- 
*7h-7-xy-2, 3, 5, 6-rF7^;^>K 

*H; Wj7hK,Iim 3, 3' . 4, 4' 
— 0-V7xyyrh7^;P^yMZ.*7Ktt. 3, 

3' , 4, 4' -b'7i-/W/l'7tyfh7*^>' 
RZ*&*«L 1. 4, 5, 8-^7^^yrh7*;W# 
7l?Z*S*ft, 2. 3, 6, 7-^77U>'7 L F7#/l' 
tfyMZMtffo* 3, 3' , 4, 4' -t'7i-/H- 
tA-t F9XrA'#>*dl**, 3, 3' . 4, 4* - 

3, 3' , 4, 4' -fb77x-;^7yfh7^ 


tfyHZ&Tkft. 1, 2, 3, 4-79>^b5*A"-K 

y®ci**ft. 4, 4' -t'7(3. 4-^/^*^ 

7x/^y) s/7x— /k*;P7 4 F~#M«ft. 4, 4' 
-t'7. (3, 4-> ? *^y7xy J fy) ^x-* 
X/l-7 * 4 , 4 ' - t'.X ( 3 , 4 - 

X*i/7*S*zs) i?7s.-)\s7UJVsZMWfo* 3, 
3' , 4, 4* -y\ , -7/^D'f y/ofij fyy7^ 
^®!Z&*ft. 3, 3' . 4, 4" -h'7x-^fb7 
XiVXvffiZMMfa. t'x (7 7/Ht) 7x-/U#*7 
-f ysMMM Fl3*tt, p-7x-I/y-t'x (F'J 
7xX;W7 7;UK) ri£*ft. m-7x-l/y-t'A 
(FU7xX^7^;HK) t'X(hU7xX 
^7 7 /H0 -4,4' -y'7x-^X-f/Hi* 
ft, t'7 ( h'J7xX;P7^;US) -4, 4' -v'7x 

ft; 1, 3, 3a, 4, 5, 9b-Mnh*o-2, 
5-y^V-3-75-;l/)-t7h[l, 2-c] 
77>-l, 3-^':*y, 1, 3, 3a, 4. 5, 9b 
-^thKn-5-^f;H5- (rF^tFo- 
2, 5-mV-3-7 7-il/) — f-yh [1,2- 
c 3 77^-1, 3-&*y+ tiXVl, 3, 3 a, 
4, 5, 9b— N4f-9"tFn-8-^f-;U-5- (ff 
7hb'o-2, 5-y^V-3-77-^) 
[1. 2-c]79f-l. 3-¥*>m&Wfl>Zt 

[0130] ffiV^ftfcffiWBCil**^ $>%i>Mt 
L/C. flitTFE-RaS < 3 ) : 
[0131] 
[ft4 3] 



(3) 

[0 132] (£+Ra«35*ate#t*2tt*)*«BI 
Rbfc < kimctim^it*SM7*rt:{ir;l' 
*/PS£Srf) . feltfTKHR* (4) : 

[0 133] 
Ut4 4] 

° (4) 

[0134] (3S4»Ra. RbtJj:l^Rc(i*fl<eihJi 
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[0135] ZlXbto&ZMMblis ttzli2 

0Utf . p-7i-1/>xT^. m-7x- 
t,yyTSy> 4,4' -y'75yy7x-W^y. 
4, 4' -y'7S/7x-/l'X^y. 4, 4' -xTS 
7 7 x — /WX— f7k 4,4'- i^VT 5 7 7 x — 
;P7 4h\ 4, 4' -j//7S/'7x-/Wil'7*y < 

1, ^-\n%/+79W. 3, 3-xV^-4, 
4' -y7S/t'7x-;k 5-75/- 1 - (4* - 
7S/7x-;H-l, 3, 

6- 757-1- (4' -7;77x-;H -1. 3, 
3-h'J^^/K^y. 4,4' -^7 5/^7X7 
-UK, 3, 5-^757-3' -KU7/M-C?/f-/W 
/<.yX7-'JH, 3, 5-^'75 7-4' -KU7/U^ 
0^f;KyX7-'J K. 3, 4' -y7Sy^'7x- 
/WX-r/k 2, 1- S JT5.J7)V*V>. 2. 2-t* 
7. (4-7Sy7x-/nMt7/^o7nA'y, 
4, 4' ->fl/y-t^(2-?on7-'Jy) > 

2, 2' , 5, 5' -f b7?no-4 , 4' -^'75 
yt'7x^;k 2,2' -y?DD-4, 4' -^'75 

7- 5, 5' -^f^fyt'7x-/k 3, 3' -x/ 

4' -y'7S7t'7x^/k 4, 4' -5> 
757-2, 2" -t'7 (hUZ/ktO/^/k) t'7x 
-/k 2, 2-t'X [4- (4-75/7x73-^) 7 
7°a^7, 2, 2-b'T. [4- (4-7577 
x/^x) 7x-;H ^f7^nrw^. 1, 4 
-h'7 (4-75/7x7*^) 4, 4' - 

t'X(4-7S/7xy^fy) -t'7x-;k 1, 3' 
-t*7. (4-75/7x7*^) K*4£V. 9, 9-t' 
7 (4-75/7x-/W) 4, 4' - (p 

-7x-yWV70tiJfy) t"77x'j7. 4, 
4' - (m-7x-kW yynt'Jfy) h'77-U 
7. 2. 2' -t'7 [4- (4-757-2-KU7;k 
;tn/^/U7x/* : s) 7x-/H A.df-9-7;^nrn 
4, 4' -t'7. [4- (4-757-2-h'J7 
/M-o/^/P) 7x7^rx] -^?^7Wot'7x- 
)V%<rm%m'7 Sy;y75/fh7 7x-/H-*7 

x y^«3fsattc*s£$*irt: 2^£7)7 5 /mt mr 5 

7SO^*lS ; FWh^roE^$:fl-ri»^#^x7 5 
7:1. \-*9*W)\sW7$y* 1. 3-7°oA 
>y'7 5y, fh7^f^>y7iX 
^75 7. ^7^7f-P7> ; 7 5 7, 77-7^^7->'7 
5 7. 4. 4-^757^7^/^7^75 7. 1. 
4-y'7 5 7i/7o^-^7. >fy7tnyy7$y, 
rK5t Kn7y;a^y'i-U>775 7s ^^f 
-ttFn-4. 7-^^y^^-kyyVfl/Vy7 
57, KU^7n[6, 2, 1, 02. 7] --77r:y 


l/yy7f/^7Sy, 4. 4' -/*U7t'T. {i/? 
o^^L-75 7) ^ItBSm^'75 7fcil/Si^v 
75 7%&»W4>ixS. 

[0 137] m^tlh^T 57C7)§ fe^rSMi: tT . 
^iTfSHKxU 5 ) : 
[0138] 
[flS45] 


NH 2 

(5) 

[0 139] "C^$ill» ; &/a^7x^l'7^75 7 
SKsS+Rdli. -O-. -COO-, -OCO-, - 
CONH-fci^-CO - *»^,]B«fl4 2 jltftfTfcg* 

[0 1401 

s wH^h^f os / )^( CH 2)r- NH 2 

R, Rf 

[0 14 1] (Rf J±ft*Rl~l 2tf)jfclfc**£fc* 
U yJil-SOiSR-C* 1 ^ ztel~2 0tf)S8rC* 

[0 1423 2' -(3, 5-^'757<77'x 
-h) -#/U3 7. 7' - (3, 5-^7 5 7<7yx 
-M -7-71)7. (3, 5-^75/^77'X-M 
-g&lL 7-7'J7-3-*;^-K^^P-K- (3, 5 
-x75/^7>-'/k , ?7'jy-3-*;^yk- 
h- 1 - ( 3 , 5-V75 77X— ;kX7r/k) . 1- 
(3, 5-^'7577x7^r^) -2- (7-7U7-3 
-tf/k-J^U-K) X?7, l-(3, 5-S^757 
7 X y3fy) -2- (a-eny-5-*/kWy^ 
h)X77. 3- (3, 5-^'75 7^7Vx-h) - 
roh'^-h- (2-^37) » l-(3, 5-Sy 
75/<77'X-H - 2- (7-?U7-3-#/ktf* 
5^-MX*>\ l-(3, 5-y7S7 7x-/P) 
-77'J 7- 3-^/1/^^75 h\ 3, 5-^75/ 
^y^/l^y-fZ-k 3, 5-^75 77xX;l/i/7 
•M-k 2- (2. 4-y7$77x7Jfy)xf^ 
-l-^77/-K 2- (2, 4-i/'7577x7df 
y) x^;P-l-^777-K. 2- (3. 5 -S>7 5 
7£|f|) 70f;k-l-~>77/-K. (4* -7 
577x-/U) -4-757^777-K. (3-75 
77xX/l7) -3-75/y77Z-K 1' -757 
-2' -77*/k- (3-75/X77Z-M . 1. 
3-b'7 (4-75 7SSK) ^7-tfy. 1. 2-t'7> 
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[0143] JjlTt. WJf fcM>>& '.MS 
S^'J^Ji: IT . 2 ) 5 V 1 SftS: . IS* 

Ft; * U «y H8? a 5 4 F 2 3* k * S v 
£TT'**F 'J* 'J -v h»2 iftk»BS*T^^Wf 

[0 144]fflB*)i'*7$>' (H 2 N-Y-NH 2 ) tlS 

* h y / y 7 FKt Uymmix . t*t 

[0 14 5] 
[fc4 7 ] 



o 6 


[0146] ( Y{i2«^*mS) acKJJEW^Xr^ 
>1£kT5S : 
[0 147] 
[ft4 8] 



HO Z — OH 

[0148] (S+Zli. -CH 2 CH (COOR 2 ) C 
H (COOR 2 ) CH,-» -CH 2 CH (OCOR 2 ) C 


H (OCOR 2 ) CH,-, -CH 2 C (CH 2 COO 
R 2 ) 2 CH r , -CH 2 C (CH 2 OCOR 2 ) 2 CH 
2 -, -CH (CH 2 COOR 2 ) CH (CH 2 COO 
R 2 ) £tZte-CH (CH 2 COOR 2 ) CH (CH 2 
OCOR 2 ) -CO o t>0)^-ftd)->X'foZ> ) IZTjki'i'*- 
iVh h V ^Ji *JT S y b im$mif&T"CRJ5Z*Z - 
blz£ y . Btto7/U*/P**4^i7A'*nTrt'*A' 
* **T*4 * 'J -f 5 F Sr^S i k #T'# £ . 

[0149] A 5 H^R3t*ft{i, ±JS<0 

#ffifcRI£$*i4 i>C0X'li&\ HR* ( 2 - 5 ) , 

( 2 - 6 ) it/ ( 2 - 7 ) 

4 i"'7 5 y ( * tiiS S JT S * k : J7$yb 
1 3**. **F U 7 F 1 

gft k , h v VMMMPBTXIK* h>J*Vvhm 
li*k. RJ5$-£*£fcCJ:'). 7/l^/WS£>£^(4 
7;^o7^;PS§r^-t4^y-f $ F5:f#£.rk#T 

[0150] JJSOJ: 3fcLTf*Ml**#Hfc*»tf»6 
^y>f 5 Fti, 4HtO«1HSWn. &6U44&1&97 -f 

?hsl $>&\w%mco®i\&teb'm$ix. *'.m 

[0151] JJE*a-Cft^**»BB^ffl^-Ki;^ 

[0152] 3|5MHatf!M 5 H<7)SWOtsJi. TEUM 
Wl kH«W)*tt'C. ASTM D5 70fc*8SL-C«l 
5e Urk # . ttfEWfcJi 1 • 8%OT, if i L < 14 1 ■ 

[0 153] 

[0 1 54] JUtM*, ESDAJ4, 2, 2-t**(4 
- 1 Fa^-y7i-/H 7° o^°y yXy/x- F - 3 , 
3' . 4. 4' -rh5#^*>RZll#aj. 6 FDA 
(4, 2, 2' -^t7Mn7D f y -f y^'7 tiVW. 
ZMtifa* BAPS-Mte, t'X [4- (3-75/7 
i/Jfj/) 7x-W 7.;l/7*y. DMAclJ, N, N 
-S^WT-feF7SF, DMF(4, N, N-^f-;P 
7t;l/A75 F**f . 

[0 1 5 5] **W^»4. Water s$SGPC 
&fflV^JaT<Oftfr"CfflJgLfe. (*7A:Shode 
xlKD-806M. 2*, iaK6 0*C, t&tBfs : R 
I , fflk : lml/*, IM: DMF (^y^-^ 
0. 0 3M. yyHO. 0 3M) . IS^jfiJg: 0. 2w 

1M F) «*¥14. ASTM D57 OH^LTffl 

[0156] \xfmm\-9\,zii^x\±. *jw«ic*» 
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[0 15 7] (HSfifWl) 

2, Kndfy§e*#Hlt;K D4»t^^ 

0. 5*/K T-feh>2 00m 1 . *2 00ml SrflD*. 

Wits. ^£c?£B?Uc4>itffi£*iLT. 2, 5 

-5/tKo*5^JMH*fe5/*Al*A'ft»4. 2, 5 
-xtKn^ySIfityW8 5. 8g (0. 3* 
. •fn**7?V57. 9s (0. 3*/l0 . DM 
F 3 0 0 m 1 ZSL&B&tZk 0 . S*Sti6Tv 100t 
•T'3B#SRJfc-ri». RESfflSriMSU *Ti5fc^ « 
SLt. 2, 5-vtKn^fv^y-b'y^/l-^^U"/ 
?*;^>78g (0. 2 9*/l0 
[0 158] 2, 5- (^y-fe'ytf/W^i' 'J 
?y) -yX//l-F-3, 3' , 4, 4' -f b7 

igTfcb 'J •/ Mc^n^ Hill. 6g(0. 53 
. Hny6 0 0m 1 iRfESSfcfc 0 . SXA 
an t »7 0*C«W ! fLJfflW4. 2. 
^y^ytf/l^^y y?*??>;6 9. 3g(0. 2 
6*H0 . t'J>'*y5 0g£hA'Xy5 0 0m llzmfr 

T-caaawe-r*. R^7«s»fc*"c»fflu was 
RCiOSiSALT* 2, 5- (^y-c'y^^^^u 

•y7#7?y) -^yVX-h-3, 3' , 4, 4' 
-r h ?Ji)VX>WZMMlfa 1 2 0 g £ftfc. 

[0159] HfP mZlkS Lfc 3 0 0 m 1 CO-tr^ 771/ 
75^3CBAPS-M4. 32g (0. Olt/K . 
DMAc3 0g£fc9. 3SJfcWltf>K3S*ft4- 84 
g (0. 0 1*/10 *-»t«L<JSBI E t** t ^ilOi. 
i«04 4 3 04Ha«HfSraftfc. /StnyyO. 9 3g 

(0. 0 2*710 . l**SK5g. DM A c lOg^i 

mmmmizni. m 2 o-cwju&u * s mi 
a. ^ * /-/vcsa 1 . rjswe* tx . 8 . 2 g con 

*4¥%#7»±. 87TC*ofc. *IMSK£DMF 
C»J»U PET7^^B:^XM, 130*CT 

5aia««u PETrntfitzhtx-mz. 15 0-c 

lOfl-RWHftL-t, 2 5$?nyff*<7)7 4/UA£# 
[0 16 0] (SH*M2)lltt«lo^at*^^y* 

Br-CH 2 CH 2 (CF 2 ) 7 C F, £££fcl2WiiH« 

CUT, 2, 5- (^y-fe'y^w^y'J'y^yff^ 
7/^n^-^^y) -^'<yVx-h-3, 3' . 4, 
4' -f-h^/u#yiSCSS#ft«:1»fc. 


[0161] «#F«*R!f Ufc3 0 0m 1 <7)*rty-?)V 
77X31ZBAPS-M4. 32g(0. Ol^r/UK 

DMAc3 0g£fc9, *mmm<mzM->m9 . 4 8 

g (0. o i*;P) Z-fci.lz&l<mi%tft>toZ. 
z<?)Z£3 otiwmzmitt:. 0 1-3 y y o . 9 3 g 

(0. 0 2W) . 4s*KK5g. DMAc 1 0g£± 
ERJE»»(cii!;l, jn2 0U:»U >f 5 HCL 

-x^y-^caxu rswafti/c* 1 3gtonfi 

T. 7>f/l/A£ffr&U ©*$SrSI€Uci:i^, 0. 

[0 162] (Htfe«3) 2. S-i'th'naf-s^y* 
y-i, 6-^^sjc#^»J vfXffyninlL 

2, 5-i^'t Fn4r^rU7^;H!0. 5*;K HclS* 
>"7A0. 5t;K 7-bh>200ml > *200ml 

2, 5-^'t h"n^yf-W7^^K-fe^^A0. 5*^ 
2, 5-^'t Hadrvrl^7^;H!-fe>- T >A4 
6. 2g (0. 1*^) . 70**7 *y3 8. 62g 
(0. 2*/lO . DMF4 0 0m 1 fcRJ6g»£ t 0 . 
BASSIST » 1 0 0*C-C3B*filRJ&f4. RJBJSa** 
«L. *tft»tt. (6»L-C. 2, 5-vbFodfv^ 
y-fe'y-l, e-yW^^'J'y^^^^O. 1 
g (0. 9 5*/L0 

[0163] 2 . 5 - «y-b'y- 1 , 6-^'^^ 
isV -jltUV) -^yVx-h-3, 3' , 4. 

4' -f - h 7^;^yiez**^o^ 

*7Kb y^< y y MBt^o^ h'3 5. 8g (0. 17* 
)V) . h/i/xy20 0ml SRiKSSfckO, 
T^7 0'CTl«ifL^»1-S. 2, 5-^tFoJf^< 
y-b'y-1, 6-^#/M-*3->-y 7^^^33. 8 
g(0. 0 8*;W) . ty^'yl 6g5rF;Pxyi 5 0 
m 1 to§#>U JJER*B««t:iar7i-6. jST»7ft» 

2i«aa«T-ca8a9*i £ -rs. RfG»7»ss«r*-ttfr 
at. 9faiL7t*i*hy^y -yhis^n^^ n^ty^ 

^•&*SyK^cJ;OSig H B H tT. 2.5- (<y-fe'y- 
1,6- VijlVif^y V v7*7?» - WS/X.- 
h-3. 3' , 4. 4' - f - h 5 tilVXymZteWfa 3 
8. 5g*#fc. 

[0164] mmtWiW. It: 300ml 0-tryN e 77';l. 
75«fcBAPS-M4. 32g(0. 0 1t;H , 

DMAc3 0g$-t | 9. ^mtmcomz.m^7 . ig 
(o. oi*^) £-%izmL<fmL%tft>toi. z 
w*4 3 0#ifflMf*l»tfc. /Sfayyo. 93g 

(0. 0 2t;P) . M*ifK5 g, DMAc 1 0g$:± 
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*?;-Mz&Ai. r»u. ii. 2g<7) 
ct)**^^*^ . 8 jj-ch -> tz . mnm 1 1 nmz 

IX. 74/I/A£ffr£U 
0. 3%?*ofc. 

[0 16 5] (1116m) 

2, 4- : Jt Ya*i/<yX7-V K*?*5'*>*J* 
2, 4-vbHP^^T-U>'3 7. 5g (0. 3t 
/!✓) , M>xf-;U7$>-4 0 . 4g (0. A^tV) , * 
2 0 0ml iKJCSSCi: 0 - «3WaT«it< JJW 
U:. ^/Ur/VK^o^ F5 3. 0«(0. 3* 
;U) SrTHF (rb7^Ho77>') 2 0 0mlte?§*» 
U JiERI5?M(^s fl*«S»L<JW*U:. T 
HFJit4Min-hT4Ht. HfctSfflre^S^A-CK 
SttfttU SI&fi*:.fc , 5»SL2. 4-^'tF 

[0 166] 2, 4- «yxr-'J -s> 
<yyx-b-3, 3' , 4, 4' -T-h^Jl'JtfJ'K 

JMchUjOJ *MI?o54 F84. 2g (0. 4* 
;U) , WPxy5 0 0ml SrRtfS&SKi: 9. 
T*J7 0t:tUHfL8«ft4. 2, 4-5>tKo*i/< 
yXT-'J F^??y53. Og (0. 2W) . £'j 
^'y4 0g(0. 5*/W) trh;Uxy5 0 0mHC?§3!)> 

LfclS* F U .X U -y FK?n 54 Y t tr U ^'ycota&ta 

RtiOStSfll/C, 2, 4- (K*XT-»Y*99 
y) -xXyy'x-b-3, 3' . 4. 4' -fH5A 

[0167] mn mm. ttz 3 0 0 m 1 eo-t a-? y>v 

77X3CBAPS-M4. 32g(0. Olt/U). 
DMA c 3 0 g £ 9 , ^S6MC0iCiS*^4 . 8 4 
g (0. 0l*;H tHWdKKflW L&a^flP*.. 

z<7)t£3ommnwmtz. /stfnyyo. 9 3g 

(0. 02*^) . ii*ft»5g. DMAc 1 0gSr± 

tiL *?7-/u;:&au rs'J^tr. 8. 5gon 
s 7 ttc* -5 & . mm ltnmtzi 

X. 7<;kk£tfMfcU (HcTOBgUSi:^. 0. 
9 

[0168] (nista 5 ) mtM40yufl'*>'&?* 

ix* 2, 4- (<yxx;P7*^Krs Ftf?^) 

-iX.yVx-F-3, 3' , 4. 4' -fh7*/^ 
[0169] mfMUfctfcBLfcS 0 0m 1 WrA^X/P 


77X3CBAPS-M4. 32g (0. 0 1^) . 
DMAc 3 0 g£i 9 , *^09tf>«Z*i*ft6 . 4 9 
g (0. Olt/W) Z-^lZftLKtmitctftttoz.. 

z.n**3ojfflimi9HWz. ewjyo- 93 g 

(0. 0 2^) . **P®E5g, DMAc 1 0g$r± 

ammmzni. m 2 ortsWRU ^ 5 f^l 
mt>nsuat> mmf^rxm-yti. Rfc»7 

r, ufct£*. 0. 

9%X'b^>1z. 

[0170] (mmme) mmmi<7)2, s-^tno 

* H6cE#ttfc 3 . 5 - i?T 5. J ZMMMlzfritzmi 
mmztx. 3, 5- «yHfy^;P^=sf^y 

-S^yXTS H-3, 3' , 4, 4' -rh7 

[0171] JW*«*RllUfe3 00ml WWiV 
77^.3(CBAPS-M4. 32g(0. 01^). 

DMAc3 0gS-tO. *mm<v8cMMfat>- is 
(0. 0 1^) &-m^t<mf#t ; 5:*^JD^. ; 
^)4i3 0*l5H«»Srattfc. y3h"3'jy0. 93 g 
(0. 0 2*A0 . **»K5g. DMAc lOgU 

iz. ztit>a&u&t. mmn^Tx^tz, &mi 
[0172] mmmD 3, 5-y-ho<y^7 

;U3-;P3 9. 6g (0. 2*/P) . fyx'y2 3. 7 
g (0. 3^) ^f-^x^;^hy2 0 0m 1 SrRJED 

sfswcfc o . a*«arF«57 oxrejwfusw* 4. ^ 

7^a f >St^n7'f F3 5. 3g(0. 2^) 
;PX-f ;l/^r h y 1 0 0 m 1 IC^t. JJERJESSHif 

T-rs. }^»7a»2«Hais»TT3ia»i ! M - *. r 
esR7as«*ft^ l. t- y vynimmz^Mz x o 

Hs*. r^^«I^L, #7i4tiSU ^WnVS- 
3 s 5-> ; xhn^y> ; ;UX7.f^5 0. 8 g£ftfc. 
^7;l^^yK-3» 5-^-ha^yv;uxxx^3 
3. 8gSl!lK (vSH^(35%^°7> ; '7ASrffi^§^v:l. 
CO) 4g&**asanHJtti:0. tK»:J:0M7cL- iF 

7x^2 7. 8g (0. lt^) fc#fc. 
[0 1 73] ftl*by^y v Ym^vyJ Y4 2. lg 
(0.2 ^r/U) . ^ f-;l/Xf-;W^- h y 3 0 0 m 1 £Rf5 

y|g-3. 5-i/TS7<y^;l/X7>r^2 7. 8g 
(0. lt/lO . f'J> ; >'23. 7 (0. 3t;U) 
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f-/PXf7l^ h y 3 0 0 m 1 C:?IA> t , _LftlKJSgSI£ 

srrr&. arT»7a»2*isB»TT*j«»pt, 2 

BflWiaflWW* . B6»7«SII**"CH«I t . f y 

mz&fc&mzx'on&ikix . 3,5- eo^'/v 

-^<yXT5K-3, 3" , 4, 
4 ' -r h 9*A'*^iC*l**4 8 g Srttfc. 

[0174] mmZ&Mltl 300ml 7/V 
7713CBAPS-M4. 32g(0. Ol^/WK 
DMAc 3 0g£i 0. #IO£0JOltZ**a6. 3g 

(0. 0 1*/» t-«fc«L<«tt4c* t felBi.. - 
<O*i3 0^MaH»fP*Kttfe. y3t3»J>0. 93g 

(0.0 2*/V) . 38*1885 g> DMAc 1 0 g£± 
ieR£«t*Dt, ttl 2 o-ctjn&u 4 s HbL 

X. 7^HJMU «**ttttfcLfci:£*. 1. 

[0175] (HMM8 ) %im70y<7irty&?v 

RiHiLT, 3.5- (<y»;VM-??y7./i/7*yi£ 
iXfiH -i/XyX7$h'-3. 3' , 4, 4' -r 

[0176] 8HfflS£KHLfc3 0 0m 1 ?)-feA*577P 
77X3CBAPS-M4. 32g (O. Ol^/U) . 
DMAc3 0g£fc9. #3SJK«tf>RZi**ft6. 2g 

(0. 0 1t;l/) Z-mzWiKfflfltcti^mt. Z 
<7)£ i 3 0 #|SBMf £8Ktfc . /3 f3 0 > 0 . 9 3 g 

(0. 02*;U) , *8*Ift8t5g. DMAc 1 0 g Sr± 
E^SSfcfln*.. ttl 2 O'CKKU >f 5 HfcL 

a, ^v-zucsau wwbil-c. logons 

X. 7^A£ffc£U m&ZMfcLtik Zh. 1. 
3%X'h->it. 

[0 17 7] (Hi£M9 ) JSfMI££ISmU:2 0 0 0m 
IW\'57;P77^3i:(3, 5-v'7S 7<yVx 
-M :t??y26. 4g (0. 1*/V) , DM A c 4 

oog^to. HitWiT^j«Ufc2. 5-(<y*'y 
*j)V#*is y -y ? ? y ) - i^yy'x- h - 3 , 

3' , 4, 4' -Th7ti}l#>%£.M*ty}4 8. 4g 


(0. ^-^SL<^t^'f>SDi.. Z<7) 

t*3 0MBtmt:mtt:. /3tn'jy9. 3g.i* 
gf®5 0g, DMAc 1 0 Og£UEKJ55?$?£tdJD*., 
#1 2 0*C£MfeU 4 SK-ffcLfc. £*i&tf>RJ5tt. 
fflBRSTCfTofc. ®B»7»s *9J-MZ®.\ 
U fflWMlX. 6 9 gOitfetffcK'.M 5 K<3»*«: 

JiX'h *> fc . HiSffll 1 1 t t\ 7 * fcffcfc 
U ®*m£M%.Ltzt z?>. 0. 2%Xb~>tz. 
[0 178] (tifflM 1 ) «ff»£S«U: 2 0 0ml 
0-te;N°57>77*3H:BAPS-M43. 2g(0. 
lt/W) , DMAc 16 0 g££ Ox tfo* 'J >x hgtZ 
m^R|2 1. 8g (0. 1*^) €:-^SEL<mJft 

is»«*fife. * y r 5 Fi*8tt i o o g t /8 1-3 y y 

9. 3g (0. 02^) . H#»S2 0g, DMAc 
2 0g^U T/PSJSK^r^FU 10 0'C2# 

laiatu r^5?s*^^y^ s F7* ;uju^ki*>*l, 

ty*WcBB6U. 2 0 0t:2*. 3 0 0°C2#4 0 0'C 

27>iaatTs 2 5 5^nyJf^^y^f S ^7^;^ 

S:^. ^y-r s mmzmmtz^tztb. sa^ 

2. 8%T*ofe. 

[0 179] ■(JfcS8W2) «B¥«^lftaUfc2 00 0m 

1 ff)-t/<77;l7 7Xal,z (3. 5 —>*75 JlyVx. 
-V) *99y26. 4g (0. 1^) » DMAc 4 
0 0g£fc9. troa^y •yhKHil* ! ^2 1. 8g 

(o. z-%izmi<mi%tft>tot* zcr> 

UrSHIK§«100gki8C3U>9. 3g(0. 0 
2^/P) , iE7KPK2 0g, DMAc2 0g^L, 

r/i/Sig^^-v^h ioox:24Mase«iL, t/ps 

2 0 0 , C2o)-, 3 0 0'C27Mi^tT, 2 5 57oyjf 

t£fr~>tz. ©*$i±. 2%X'h->tz. 
[0 180] 

■f 4 , T/Wf ^Sib'i) U27^n7/l-"*A'S2: : frt& 
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F?-A(##) 4C037 RA02 RA03 RA07 RA09 
4J043 PA02 PA04 PA19 PC075 
PC076 PC165 PC166 PC185 
PC186 QB15 QB26 QB31 
QB32 QB33 QB68 RA06 RA24 
RA35 SA01 SA06 SA61 SA63 
SA71 SA72 SA81 SB01 SB02 
TA11 TA12 TA21 TA25 TA31 
TA32 TA33 TA47 TA48 TA49 
TA51 TA74 TB01 TB02 UA041 
UA081 UA121 UA131 UA132 
UA142 UA241 UA261 UA432 
UA621 UA651 UA672 UB011 
UB121 UB171 UB172 UB232 
UB351 UB392 VA011 VA021 
VA041 VA051 VA081 WA09 
WA16 XA16 XA17 XA19 ZA04 


i 


